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The effect of TLR-2 blockade not only
on secretion of IL-12 p40 and IL-6 but
also on IFN-g might again reflect the
IL-12 dependence of a-NAC-induced
IFN-g secretion. Additionally, in
a-NAC-stimulated monocytes, p44/42
(Erk) and NF-kB were phosphorylated,
both of which are downstream of TLR-2.
A similar phosphorylation pattern and
TLR-2 dependence has been shown for
bacterial HSP-60 and human monocytes
(Zhao et al., 2007). More evidence
comes from the receptor itself: surface
levels of TLR-2 were higher in a-NAC-
treated cells than in controls, suggesting
that a-NAC upregulates its own receptor
as it has been shown for other TLR-2
ligands (Chamorro et al., 2009; Niebuhr
et al., 2009). These data suggest
that TLR-2 is a monocyte receptor for
a-NAC. Nevertheless, TLR-2 may act in
concert with other receptors, as
blockade of TLR-2 did not completely
block the effects of a-NAC.
This is the first report that describes
a nonenzymatic autoantigen capable
of mediating specific IgE and T cell
responses relevant in AD, which also
possesses intrinsic immunomodulatory
potential. Our results clearly demonstrate
that a-NAC is a potent inducer of a
Th1 response in human PBMCs via the
induction of IL-12, and that the mono-
cyte is the primary target cell for a-NAC.
This monocyte activation seems to
depend on the interaction of a-NAC
and TLR-2. Moreover, our data suggest
that a-NAC-activated monocytes could
be particularly efficient in priming
and maintaining an exaggerated Th1
response.
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TO THE EDITOR
We have read with interest the article by
Fitz-Gibbon et al. (2013), which reports
that different Propionibacterium acnes
strain populations exist in acne in
comparison with normal skin. Previous
studies have, indeed, suggested that
globally disseminated clonal lineages
within the P. acnes type IA1 division
may have an etiological role in acne,
whereas other lineages may be asso-
ciated with health (Lomholt and Kilian,
2010; McDowell et al., 2012). If
confirmed, this observation may lead
to a better understanding of acne patho-
genesis and, potentially, new thera-
peutic strategies. There are, however,
major limitations in their study design
related to: (i) skin sampling methodo-
logy, (ii) choice of anatomical site forAccepted article preview online 8 March 2013; published online 4 April 2013
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sampling, and (iii) adoption of 16S
rDNA–based ribotyping for the identifi-
cation of P. acnes lineages
NEGLECTED BIAS IN P. ACNES
SAMPLING METHODOLOGY
Although genomic approaches for the
analysis of microbial communities
provide much greater resolution than
traditional bacterial culture (Grice and
Segre, 2011), sequence-based techno-
logies still require molecular guidelines
for establishing tissue-sequence correlates
(Fredericks and Relman, 1996); specific
microbial sequences must be demon-
strated in areas of tissue pathology. In
acne vulgaris, tissue pathology is
confined to the pilocebaceous unit, and
it is imperative that anatomical consider-
ations are taken into account when
interpreting microbiological data. It is
regrettable that Fitz-Gibbon et al. failed
to consider recent studies reporting direct
visualization of anatomically distinct
P. acnes skin populations (Alexeyev
et al., 2012; Jahns et al., 2012), and the
biases associated with different sampling
techniques (Alexeyev and Jahns, 2012).
Four distinct anatomical populations of
P. acnes have been reported: superficial,
intrastratum corneum, infundibular, and
follicular. Fitz-Gibbon et al. purported to
present the microbiota of pilosebaceous
units after collecting skin ‘microcome-
done’ samples using the Biore Deep
Cleansing Pore strips (essentially repre-
senting a modification of the well-known
tape-stripping technique). As no further
details on this crucial step are provided
(except that the manufacturer’s instruc-
tions were followed), the reader may
assume that no skin disinfectant was
used before applying the strips. This
would lead to sampling of superficial
P. acnes skin populations, i.e., popula-
tions residing on the stratum corneum.
The tape-stripping technique represents a
classic approach for removing complete
cell layers from the superficial part of the
human stratum corneum (Pinkus, 1951).
Approximately 50mg of tissue is removed
from 1.0 cm2 after one tape-stripping
procedure (Mohammed et al., 2012).
This indicates that intrastratum corneum
P. acnes populations are also targeted by
this sampling methodology. Furthermore,
the amount of stratum corneum retrieved
is influenced by the force used to remove
the stripping tape and the level of
pressure applied during strip application,
thus making standardization of the
procedure very difficult (Breternitz et al.,
2007). Direct visualization of hair
follicles from acne patients and controls
has shown that P. acnes colonization
levels range from single cells to large
macrocolonies (Alexeyev et al., 2012;
Jahns et al., 2012). These populations
are often located in the anaerobic part
of the hair follicle, which is inaccessible
by the tape-stripping technique. Should
P. acnes, as suggested, exist in hair
follicles in the form of biofilms (Jahns
et al., 2012), which are often irreversibly
attached to the surface (Hall-Stoodley
et al., 2004), then the utility of the tape-
stripping technique for collecting bacteria
from a hair follicle is further diminished.
To provide a meaningful quantitative
analysis of bacterial sequence distri-
bution in the human tissue, the same
quantity of biological material from acne
and control subjects must be tested.
Unfortunately, quantitative estimates of
the microcomedone numbers analyzed
were not provided. Finally, detaching
microcomedones from silica as part of
the Biore Deep Cleansing Pore strip
approach is volatile yielding highly
variable amounts of material.
THE NOSE IS A
NONREPRESENTATIVE
ANATOMICAL SITE FOR SAMPLING
ACNE SKIN
Another deep concern is that subjects
were sampled from the nose, which is
not commonly affected by acne. On this
basis, we believe the nose is a very poor
site for sampling. Indeed, a significant
proportion of the acne patients sampled
did not appear to have acne affecting
the nose, suggesting that in these cases
normal follicles would have been ana-
lyzed. Furthermore, even in cases where
acne did affect the nose, the use of
a pore strip will result in multiple
follicles being sampled, including those
that are normal, which we believe will
further compromise the results.
SINGLE LOCUS TYPING BASED ON
16S rDNA LACKS RESOLUTION
The data reported by Fitz-Gibbon et al.
is fundamentally different from that pro-
vided by the Aarhus and Belfast groups,
which were on the basis of population
genetic analysis of isolates by Multilocus
Sequence Typing (MLST) (Kilian et al.,
2012; McDowell et al., 2012). Although
the latter groups based their conclusions
on the analysis of bacterial isolates, i.e.,
viable cells, Fitz-Gibbon et al. targeted
16S rDNA. The clinical significance of
organisms identified solely by 16S
rDNA gene sequencing is, however,
unclear. In addition to viable cells,
dormant and dead bacteria, as well as
extracellular DNA, will be targeted.
Furthermore, the 16S rRNA gene is
highly conserved, and although it may
be an obvious choice to identify
organisms to the spp. level, it lacks
sufficient resolution for useful typing of
a clonal organism such as P. acnes.
Previously described typing schemes
for P. acnes based on MLST used
multiple protein-encoding genes,
which are more polymorphic; 16S
rDNA genes are rarely used in MLST
schemes. Unfortunately, Fitz-Gibbon
et al. do not describe how their ribo-
types relate to the previously described
phylogenetic groupings (IA1, IA2, IB, IC,
II, and III) or sequence types of P. acnes
identified by MLST, some of which
appear acne-associated (IA1 and IC)
(Kilian et al., 2012; McDowell et al.,
2012).
In conclusion, evaluation of the patho-
genic role of P. acnes in acne vulgaris
requires careful consideration of
biases associated with skin sampling.
Continued failure to do so may lead to
the erroneous assumption that only a
follicular P. acnes population is targeted,
whereas in reality, epidermal and, argu-
ably, a minority of the follicular popula-
tion are in fact being analyzed. The
shortcomings associated with 16S
rRNA–based typing for the identification
of P. acnes lineages should also be
clearly highlighted.
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TO THE EDITOR
We are pleased to see that Fitz-Gibbon
et al. (2013) set out to conduct a pros-
pective comparison of the microbiome
of acne-prone and healthy skin using
elegant molecular methods. They report
that the skin of acne patients is enriched
by particular strains, more specifically
16S ribotypes, with a very low preva-
lence in healthy subjects. The authors
tell us that their study ‘demonstrates a
previously unreported paradigm of
commensal strain populations that
could explain the pathogenesis of
human diseases’, a powerful claim that
requires robust evidence to support it.
The role of Propionibacterium acnes in
the disease after which it was named has
never been conclusively proven. It is not
hard to see why, given that it is a
ubiquitous resident of human skin from
adrenarche to old age (Leyden et al.,
1975) and persists long after the acne-
prone years. It is the dominant bacterial
resident of healthy pilosebaceous follicles
(Puhvel et al., 1975). Recently, it has
become possible to differentiate between
different strains of P. acnes using tech-
niques such as pulsed-field gel electro-
phoresis and multilocus sequence typing
(Oprica et al., 2004; Lomholt and Kilian,
2010; Kilian et al., 2012; McDowell
et al., 2012). Although no typing study
has been specifically designed to look for
differences between strains from acne-
prone and healthy skin, some data have
been interpreted to suggest that differen-
ces may exist (Lomholt and Kilian 2010;
McDowell et al., 2012). Fitz-Gibbon et al.
(2013) sought to specifically address this
important question.
Detailed appraisal raises doubts
about the authors’ methods and the
conclusions drawn from them. The sam-
ple population is stated to comprise 101
subjects, 49 acne patients and 52
healthy controls, all from South Califor-
nia. The reader is referred to the dbGaP
website (http://www.ncbi.nlm.nih.gov/
projects/gap/cgi-bin/study.cgi?study_id=
phs000263.v1.p1) for further details,
which show that the study sample initially
comprised 148 subjects: 72 cases and 76
controls. No attempt has been made to
match the age ranges of the patients and
controls, and thus the oldest patient was
38 years old and the oldest control sub-
ject was 80 years old; eight control
subjects were aged 42 years and above.
Seven control subjects had been treated
for acne in the past; it is unclear whether
these had been excluded from the cohort
in the published article. Antibiotic therapy
is known to perturb the microflora, and
hence knowledge of previous treatment is
pertinent; in 18 patients, treatment his-
tories, even for the last 12 months, were
not available. Among the cases, all had
facial acne, but 48 (67%) did not have
acne on the nose. In acne, the nose is
often spared, as is the case here. Sampling
from this largely unaffected site is there-
fore not advisable or likely to yield the
evidence required to answer the question
posed. Scant details are given of how the
samples were collected and processed,
but enough to show that they were not
ideal for comparing acne versus control
subjects. Pore strips were used to obtain
pooled follicular casts from the nose. In
both acne and non-acne, predominantly
normal follicles will have been sampled
by this procedure, as they always vastly
outnumber lesional ones. It is doubtful
whether this method will adequately
sample inflamed lesions even in the
minority of patients in whom they may
have been present.
The text refers to the pore tape samples
as microcomedones and goes on to say
that individual microcomedones were iso-
lated using forceps. Acne is characterized
by comedones of several types, of which
whiteheads (closed comedones), black-
heads (open comedones), and macro-
comedones are the most common types
(Cunliffe et al., 2000). MicrocomedonesAccepted article preview online 12 June 2013; published online 11 July 2013
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